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Abstract 
This paper examines the determinants of Italian intra-industry trade in horizontally and vertically differentiated 
products, using a dataset which eliminates the effects linked to the hypothesis of homogeneity both between 
countries - when specific industry characteristics are analysed - and between sectors - within the same country. In 
this way, within limits, we have tried to address an issue raised by Greenaway et al. in 1999 which, in the light of 
the current state of the literature on intra-industry trade, does not seem to have been explicitly dealt with.  
Our paper highlights how strong the impact of this hypothesis could be in the analyses of the determinants of intra-
industry trade in the case of Italy.  
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1. INTRODUCTION 
The identification of intra-industry trade determinants has produced a wide literature 
highlighting the importance of both industry-specific and country-specific factors. Apart from 
early studies (Culem and Lundberg, 1986; Balassa and Bauwens, 1987; Somma, 1994) that 
exclusively analysed the determinants of total intra-industry trade, researchers have concentrated 
their attention on the determinants of vertical and horizontal intra-industry trade. However, it is 
worth noting that to the best of our knowledge, all the empirical literature is based upon the 
hypothesis of homogeneity among countries, that is to say the characteristics of a particular 
industry are measured referring exclusively to information on the home country, and not to 
information on the two countries involved in bilateral trade. As a consequence of this hypothesis 
of homogeneity, the effects of country characteristics on the index of intra-industry specialisation 
are invariant across industries, and the effects of industry characteristics on the index of intra-
industry specialisation are invariant across country pairs. The awareness of this issue was, 
already, present in Greenaway et al. (1999) when the authors pointed out that acceptance of the 
homogeneity hypothesis was admitted in analyses that considered trade flows between countries 
with similar development levels. Subsequent studies do not seem to have effectively addressed 
such an issue.  
The aim of this paper is to investigate the determinants of the Italian intra-industry trade in 
horizontally and vertically differentiated products by relaxing the assumption of homogeneity 
between countries when analysing industry-specific factors, and between sectors when analysing 
country-specific factors. Hence, we want to verify to what extent the hypothesis of homogeneity 
might affect the general validity of the results. 
We focus on the Italian case because of the peculiarity of its specialisation pattern, which is 
markedly different from that of other high-income OECD countries. It is a well-known fact that 
the Italian specialization pattern is characterised by the importance of the so-called traditional 
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sectors and specialised sectors with the prevalence of vertical intra-industry trade of higher 
quality in traditional sectors and vertical intra-industry trade of lower quality in specialised 
sectors (Reganati and Pittiglio, 2005).  
The paper is organised as follows. Section 2 presents a brief survey of the empirical literature on 
intra-industry trade. Section 3 discusses the data and methods used in empirical analysis. Section 
4 explains the econometric model, the variables used and the results obtained. Finally, section 5 
draws some conclusions.  
 
2. A REVIEW OF EMPIRICAL LITERATURE ON INTRA-INDUSTRY TRADE 
The empirical literature on the determinants of intra-industry trade is extremely detailed.  
Most of the studies have not tested a specific theoretical model but a series of hypotheses 
deriving from several theoretical models (the main findings of this literature are summarized in 
Figure 1 and Figure 2). 
Generally speaking we could classify these empirical analyses into studies that consider only 
country-specific variables (Balassa, 1986; Ballance et al., 1992; Globerman and Dean, 1990; 
Greenaway and Milner, 1986; Greenaway et al., 1994; Havrylyshyn and Civan, 1983; Helpman, 
1987; Loertscher and Wolter, 1980; Montout et al., 2002; Reganati and Pittiglio, 2005; Stone 
and Lee, 1995); studies that analyse only industry-specific variables (Aturupane et al., 1999; 
Caves, 1981; Clark, 1993; Crespo and Fontonoura, 2004; Greenaway et al., 1995; Hamilton and 
Kniest, 1991; Lundberg, 1982; Lundberg, 1992; Pagoulatos and Sorensen, 1975; Ray, 1991; 
Toh, 1982) and, finally, studies that consider both types of variables pursuing the empirical 
research initiated by Balassa and Bauwens in 1987 (Greenaway et al., 1999; Hu and Ma, 1999; 
Martín and Blanes, 1999; Somma, 1994; Veeramani, 2002). A common element of the latter 
group of studies is that the researchers, making use of a homogeneity hypothesis between 
countries, measured the characteristics of a particular industry referring exclusively to 
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information on the conditions of the home country, and not, as would be appropriate, to 
information on the two countries involved in bilateral trade. Besides, presuming homogeneity 
among sectors, these studies are used for analysing the determinants of intra-industry trade 
overlooking the differences in terms of factorial endowments among industries (Figure 1 and 
Figure 2). This aspect was already present in Balassa and Bauwens in 1987 who tested nine 
country hypotheses (e.g., country size, per capita income, distance) and fifteen industry-specific 
hypotheses (e.g., scale economies, product differentiation, FDI) related to the intra-industry 
trade of thirty-eight countries (twenty developing and eighteen industrialised) using information 
on US industry characteristics as a proxy for the industry characteristics of other countries 
considered in the analysis. Greenaway et al. (1999) found a limit to this approach, pointing out 
that it could be considered acceptable in analyses that consider trade flows between countries 
with the same development level as the US, while it was not appropriate with respect to two-way 
trade flows between developing countries or between a developed country and a developing 
country: “…using US concentration ratios, or US scale economy measures to proxy the 
equivalent characteristics in Sudan and Singapore to explain their bilateral IIT does not inspire 
confidence in the credibility or robustness of the results” (Greenaway et al., 1999; pp. 367). 
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FIGURE 1 - Review of the empirical literature on the determinants of total intra-industry trade 
Negative impact IIT HIIT VIIT 
Diff. GDP per capita 
Culem-Lundberg, '86; Balassa-
Bauwens, '87; Ballance et al., '92; 
Somma, '94; Greenaway et al., '94; 
Nilsson, '99; Martín-Blanes, '99; 
Thorpe-Zhang, '05 
Greenaway et al., '94; Martín-Blanes, 
'99; Greenaway et al., '99; Thorpe-
Zhang, '05 
Greenaway et al., '94; Martín-Blanes, 
'99; Greenaway et al., '99; Thorpe-
Zhang, '05; Reganati-Pittiglio, '05 
Average GDP per 
capita/GDP per capita       
Diff. GDP 
Balassa-Bauwens, '87; Ballance et 
al., '92; Greenaway et al., '94; 
Nilsson, '99; Martín-Blanes, '99 
Greenaway et al., '94; Martín-Blanes, 
'99   
Average GDP/ GDP       
Distance 
Culem-Lundberg, '86; Balassa-
Bauwens, '87; Nilsson, '99; Martín-
Blanes, '99; Veeramani, '02; Crespo-
Fontoura, '04; Thorpe-Zhang, '05 
Stone-Lee, '95; Martín-Blanes, '99; 
Crespo-Fontoura, '04; Thorpe-Zhang, 
'05 
Stone-Lee, '95; Martín-Blanes, '99; 
Crespo-Fontoura, '04; Reganati-
Pittiglio, '05; Thorpe-Zhang, '05 
Trade Imbalances Byun-Lee, '05; Thorpe-Zhang, '05 Byun-Lee, '05; Thorpe-Zhang, '05 Stone-Lee, '95; Byun-Lee, '05; Thorpe-Zhang, '05 
Trade Orientation Thorpe-Zhang, '05     
Product differentiation Greenaway et al., '95; Martín-Blanes, '99; Celi, '99 Celi, '99; Greenaway et al., '99; 
Greenaway et al., '95; Martín-Blanes, 
'99; Greenaway et al., '99;  Crespo-
Fontoura, '04 
Market Structure   Greenaway et al., '95;    
Scale Economies Greenaway et al., '95; Celi, '99; Byun-Lee, '05 
Greenaway et al., '95; Aturupane et 
al., '99; Byun-Lee, '05 
Greenaway et al., '95; Greenaway et 
al., '99; Byun-Lee, '05; Thorpe-
Zhang, '05 
EU       
FDI Byun-Lee, '05 Byun-Lee, '05 Byun-Lee, '05 
Geographical 
proximity       
Human Capital 
differences   Martín-Blanes, '99   
Education expenses per 
capita       
Concentration Hu-Ma, '99; Aturupane et al., '99 Aturupane et al., '99 Aturupane et al., '99; Martín-Ríos, '02; Crespo-Fontoura, '04 
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FIGURE 2 - Review of the empirical literature on the determinants of total intra-industry trade   
Positive impact IIT HIIT VIIT 
Diff. GDP per capita Veeramani, '02; Byun-Lee, '05 Crespo-Fontoura, '04; Byun-Lee, '05 
Gullstrand, '01; Martín-Ríos, '02; 
Veeramani, '02; Crespo-Fontoura, 
'04; Byun-Lee, '05 
Average GDP per 
capita/GDP per capita 
Balassa, '86; Balassa-Bauwens, '87; 
Somma, '94; Nilsson, '99; Thorpe-
Zhang, '05 
Hu-Ma, '99; Thorpe-Zhang, '05 Stone-Lee, '95; Thorpe-Zhang, '05 
Diff. GDP    Greenaway et al., '99   
Average GDP/ GDP 
Balassa, '86; Culem-Lundberg, '86; 
Balassa-Bauwens, '87; Ballance et 
al., '92; Greenaway et al., '94; 
Nilsson, '99; Veeramani, '02 
 Greenaway et al., '94;  Greenaway et 
al., '99;  Crespo-Fontoura, '04 
Greenaway et al., '94; Stone-Lee, '95; 
Greenaway et al., '99;  Gullstrand, 
'01; Martín-Ríos, '02; Crespo-
Fontoura, '04; Reganati-Pittiglio, '05 
Distance       
Trade Imbalances       
Trade Orientation   Thorpe-Zhang, '05 Stone-Lee, '95; Thorpe-Zhang, '05 
Product differentiation Aturupane et al., '99; Veeramani, '02 Greenaway et al., '95; Martín-Blanes, '99; Hu-Ma, '99; Aturupane et al., '99 Aturupane et al., '99 
Market Structure Greenaway et al., '95; Celi, '99; Byun-Lee, '05 Byun-Lee, '05 
Greenaway et al., '95; Celi, '99; 
Greenaway et al., '99; Crespo-
Fontoura, '04; Byun-Lee, '05 
Scale Economies Somma, '94; Hu-Ma, '99; Aturupane et al., '99; Thorpe-Zhang, '05 
Celi, '99;  Greenaway et al., '99;   
Thorpe-Zhang, '05 Celi, '99; Aturupane et al., '99 
EU   Crespo-Fontoura, '04 Gullstrand, '01; Crespo-Fontoura, '04; Reganati-Pittiglio, '05 
FDI Aturupane et al., '99 Greenaway et al., '99; Aturupane et al., '99 
Greenaway et al., '99;  Hu-Ma, '99; 
Aturupane et al., '99;  Reganati-
Pittiglio, '05 
Geographical 
proximity Somma, '94; Byun-Lee, '05 Byun-Lee, '05 Byun-Lee, '05 
Human Capital 
differences Martín-Blanes, '99   
Martín-Blanes, '99; Hu-Ma, '99; 
Díaz-Mora, '02; Martín-Ríos, '02;  
Education expenses per 
capita     Hu-Ma, '99 
Concentration       
 
So, in the attempt to address this issue, in their opinion it is necessary to narrow the analysis to a 
lower number of countries with similar industry structures.1 Besides, these works do not seem to 
take into consideration another important aspect which is connected to the heterogeneity between 
different sectors of the same country.  
Despite this, subsequent analyses on intra-industry trade do not seem to deal with this question 
openly.  
 
                                                 
1  “Giving the similarities in industrial structure among many of the EU countries, this is more admissible than in the Balassa-
Bauwens study. It could be argued that these similarities are most clearly marked in the case of the Northern EU countries and 
we accommodate this by estimating models which separate EU countries on a North-South basis” (Greenaway et al., 1999, pp. 
367) 
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3. ITALIAN INTRA-INDUSTRY SPECIALIZATION 
This section describes the extension, nature and dynamics of Italian intra-industry trade with 
OECD countries from 1996 to 2001.2 Italian intra-industry trade is measured by the Grubel-
Lloyd (GL) index which represents the share of the absolute value of intra-industry trade on total 
trade, that is to say [1]:  
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∑ −
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''
''
' 1     [1] 
where ijkkX ' and 
ij
kkM ' are Italian (k) exports and imports of commodity i of a particular industry j 
in years t with country k’. The GL index assumes values between zero (if all trade is inter-
industry trade) and one (if all trade is intra-industry trade).  
The total intra-industry trade (IIT) has been divided into its two components - horizontal (HIIT) 
and vertical (VIIT) - using the so-called “product similarity criterion”, according to theoretical 
approaches and several empirical studies that have analysed the intra-industry trade (Aturupane 
et al., 1999; Byun and Lee, 2005; Celi, 1999; Crespo and Fontonoura, 2004; Díaz Mora, 2002; 
Emirhan, 2002; Fontagné and Freudenberg, 1997; Gabrish and Segnana, 2003; Greenaway et al., 
1994, 1995, 1999; Martín and Blanes, 1999; Martín and Ríos, 2002; Pittiglio, 2005; Reganati and 
Pittiglio, 2005, Stone and Lee, 1995; Veeramani, 2002).  
This criterion is based on the comparison between the unit value of exports ( ijkkUVX ' ) and the unit 
value of imports ( ijkkUVM ' ) as in the following expression [2a; 2b]3: 
α−≤1
'
'
ij
kkUVM
ij
kkUVX    [2a]  or   α+≥1
'
'
ij
kkUVM
ij
kkUVX    [2b] 
                                                 
2 These countries contribute around 85 per cent of exports and 80 per cent of imports of total Italian manufactured goods.  
3 We consider all the products at the six-digit level of the Harmonized System (HS). In the analysis, the 6-digit 
product categories were aggregated to the 2-digit industry level, according to the International Standard Industrial 
Classification REV. 3. 
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Specifically, if the ratio of unit values exceeds the limits of the interval [1- α; 1+ α], we consider 
the exchange in these varieties as vertical trade (inferior in the first case - VIITN [2a] - and 
superior in the second case – VIITP [2b]), otherwise horizontal trade.  
As is usual in the literature, the value for α has been set at 15 per cent. As a result, the GL index 
contains the following components [3]:  
ij
kk
ij
kk
ij
kk
ij
kk VIITPVIITNHIITGL '''' ++=         [3] 
Italian intra-industry trade with OECD countries is mostly of the vertical type and, precisely, it is 
vertical IIT of inferior quality even though specialized in a higher set of qualities relative to 
seventeen out of twenty-seven OECD countries (Table 1).  
TABLE 1 - Italian intra-industry trade with the OECD countries (average 1996-2001) 
 IIT HIIT VIITN VIITP  IIT HIIT VIITN VIITP 
Australia 0.04 0.00 0.02 0.02 Norway 0.10 0.01 0.05 0.03 
Austria 0.30 0.06 0.12 0.13 New Zealand 0.03 0.00 0.01 0.02 
Belgium-Luxembourg 0.32 0.08 0.15 0.10 Netherlands 0.30 0.06 0.13 0.12 
Canada 0.12 0.01 0.07 0.04 Poland 0.19 0.03 0.03 0.12 
South Korea 0.12 0.01 0.03 0.07 Portugal 0.19 0.05 0.04 0.09 
Denmark 0.22 0.02 0.13 0.07 United Kingdom  0.39 0.07 0.15 0.17 
Finland 0.11 0.01 0.07 0.03 Czech Rep. 0.22 0.06 0.04 0.12 
France 0.46 0.13 0.17 0.15 Spain 0.35 0.12 0.10 0.13 
Germany 0.43 0.10 0.21 0.12 Sweden 0.24 0.03 0.14 0.07 
Japan 0.16 0.01 0.07 0.08 Switzerland 0.31 0.03 0.20 0.07 
Greece 0.09 0.02 0.03 0.04 Turkey 0.15 0.03 0.02 0.10 
Ireland 0.18 0.02 0.06 0.10 Hungary 0.25 0.04 0.10 0.11 
Iceland 0.01 0.00 0.00 0.01 United States  0.31 0.03 0.17 0.12 
Mexico 0.07 0.01 0.03 0.03 OECD 0.34 0.06 0.17 0.11 
Source: author's calculations based  on EUROSTAT data 
  
 
From a sectoral point of view, Table 2 highlights GL indexes below average in the Traditional 
and Specialized sectors (Wearing apparel, dressing and dying of fur; Leather, Leather products 
and footwear; Textiles, Basic metals), while above average indexes are recorded in the High 
Tech and Scale-intensive sectors.  
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The results of this analysis confirm the scenario frequently highlighted by various researchers 
who have underlined the fact that Italy has a significant comparative advantage in traditional 
sectors in which one-way trade flows prevail; on the other hand, as regards the share of two-way 
trade, they confirmed a lower level of competitive pressure and found that exported goods are of 
a higher quality than imported ones. 
 
TABLE 2 - Italian intra-industry trade with the OECD countries (average 1996-2001) 
 IIT HIIT VIITN VIITP  IIT HIIT VIITN VIITP
Food products and 
beverages 0.20 0.09 0.05 0.07 
Other non-metallic mineral 
products 0.18 0.03 0.09 0.06 
Tobacco products 0.01 0.00 0.00 0.01 Basic metals 0.20 0.07 0.07 0.06 
Textiles 0.25 0.04 0.10 0.11 Fabricated metal products 0.36 0.03 0.24 0.09 
Wearing apparel, 
dressing and dying of fur 0.20 0.03 0.07 0.10 Machinery and equipment  0.40 0.06 0.26 0.08 
Leather, Leather 
products and footwear 0.11 0.01 0.05 0.05 
Office, accounting and 
computing machinery 0.56 0.05 0.24 0.26 
Wood and products of 
wood and cork 0.20 0.03 0.03 0.14 
Electrical machinery and 
apparatus 0.46 0.05 0.29 0.11 
Pulp, paper and paper 
products 0.26 0.06 0.07 0.12 
Radio, Television and 
communication equipment 0.39 0.06 0.18 0.15 
Printing and publishing 
0.36 0.02 0.28 0.06 
Medical, precision and 
optical instruments 0.35 0.03 0.20 0.11 
Coke, refined petroleum 
products and nuclear fuel 0.29 0.09 0.07 0.12 
Motor vehicles, trailers and 
semi-trailers 0.37 0.10 0.14 0.13 
Chemicals and chemical 
products 0.39 0.06 0.22 0.11 Other transport equipment 0.43 0.08 0.13 0.22 
Rubber and plastics 
products 0.46 0.11 0.24 0.11 Manufacturing n.e.c. 0.21 0.02 0.11 0.07 
Source: author's calculations based on EUROSTAT data 
 
Leather, leather products and footwear, Wood and products of wood and cork, Textiles, Wearing 
apparel, dressing and dying of fur still confirm their role as driving sectors of the Italian 
economy, for which higher inter-industry trade indexes are registered and, for the intra-industry 
share, levels of exported quality are higher than imported ones.  
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As regards the abovementioned countries, Italy has reduced its share of high quality goods trade. 
It is therefore necessary to increase investment in quality and innovation to defend competitive 
advantage in terms of quality production and to encourage the re-positioning of its model of 
specialization towards more innovative sectors.  
 
4. AN EMPIRICAL TEST OF THE DETERMINANTS OF ITALIAN INTRA-INDUSTRY TRADE 
Following the review of the empirical literature on intra-industry trade given above  in section 2, 
in this section,  we analyse the determinants of vertical and horizontal intra-industry trade by 
relaxing the hypothesis of homogeneity between countries when analysing industry-specific 
factors, and between sectors when analysing country-specific factors. In the analysis, we use a 
so-called eclectic approach because rather than testing a specific theoretical model, hypotheses 
from various models are verified. 
The econometric analysis regards bilateral trade flows between Italy and fourteen OECD 
countries, in twenty-two manufacturing industries over a four year period (1996-1999)4. 
 
4.1 Specification of the model 
In econometric analysis most authors have used a linear (or log-linear) function by ordinary least 
squares (Greenaway et al., 1994, 1995; Tharakan, 1986; Toh, 1982) or a logit transformation of 
the GL index all similarly estimated by OLS (Bergstrand, 1983; Caves, 1981; Loertscher and 
Wolter, 1980; Reganati and Pittiglio, 2005; Stone and Lee, 1995). Other authors (Aturupane et 
al., 1999; Balassa, 1986; Balassa and Bauwens, 1987; Gullstrand, 2001; Greenaway et al., 1999; 
Reganati and Pittiglio, 2005) have chosen a logistic function by non-linear least square 
estimation.  
                                                 
4 The choice of the countries and the years was determined by the availability of data. Countries considered in the econometric 
analysis are Australia, Belgium-Luxembourg, Canada, Denmark, Finland, France, Germany, Japan, Ireland, United Kingdom, the 
Czech Republic, Spain, Sweden and the USA. They account for about 70 per cent of Italy’s total volume of trade. All of the 
equations and diagnostic tests were estimated with STATA 9.  
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Finally, Byun and Lee (2005), Veeramani (2001) and Sharma (2002) used a Tobit model. Many 
authors have often used more than one in order to test the robustness of the results.  
Given our dataset, where a large portion of IIT concentrated around zero, we chose to estimate 
the postulated theoretical relationships between country/industry-specific factors and level of 
intra-industry trade using a Tobit Model, since the application of OLS method would create bias 
and inconsistency in the parameter estimates (Greenaway et al., 1994). 
In addition, in order to check the robustness of the results, we also opted for a logistic function 
by non-linear least squares frequently used in analyses on intra-industry trade: 
it
ikt
ikt z
GL εβ +−+= )exp(1
1
'      [6] 
where zit is the vector of explanatory variables and εit is the disturbance term.  
 
4.2 Hypotheses and variables 
According to the theory and some empirical studies on intra-industry trade, the hypotheses that 
we test are differentiated when the analysis regards trade in vertically or horizontally 
differentiated goods. 
Given the theoretical constructs, in this section we have tried to simplify the propositions that we 
are going to test as much as possible.  
(i) Per Capita Income Difference (DIFYP). The variable DIFYP is defined as the difference in 
absolute values in GDP per worker between Italy and partner country k’ in industry j. 
According to Linder’s model, two countries with similar demand structures produce a similar 
set of products. As a result, DIFYP being a good proxy of demand similarity between countries, 
we expect that a closer per capita income produces an increase in intra-industry trade. So, intra-
industry trade in horizontally differentiated products is expected to be negatively correlated 
with difference in per capita income. Falvey’s (1981) and Falvey and Kierzkowski’s (1987) 
models suggest a positive impact of this variable on vertical intra-industry trade, since 
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countries with a higher income are relatively capital-abundant and specialize in relatively high-
quality products, while those with a lower income, relatively labour-abundant countries, 
specialise in low quality goods. As a consequence, we predict that the greater the difference in 
per capita income, the greater the share of vertical intra-industry trade in bilateral trade.   
(ii) Market Size (SIZE). Market size measured by the average GDP between Italy and each partner 
country k’ in industry j is a variable used to capture average market size. The impact of this 
variable on intra-industry trade is positive both on vertical intra-industry trade (Falvey and 
Kierzkowski, 1987) and on horizontal intra-industry trade (Lancaster, 1980; Loertsher and 
Wolter, 1980). 
(iii) Difference in Market Size (DIFY). The difference in market size is measured by the difference 
of GDP between Italy and each partner country k’ in industry j. The impact of this variable on 
horizontal intra-industry trade is negative, therefore, the smaller the difference in market size 
between the two countries, the greater the share of IIT in their bilateral trade. 
(iv) The Technology Gap (DIFRD). This variable is calculated as the difference in absolute values 
between the percentage of R&D on GDP in Italy and corresponding partner countries k’ in 
industry j.  Following the framework of Flam and Helpman (1987) and Shaked and Sutton 
(1984), a larger technological gap between countries is expected to increase the likelihood of 
the presence of intra-industry trade in a context of vertical differentiation. For horizontal intra-
industry trade, we expect the intensity of intra-industry trade to be negatively correlated with 
differences in level of technology between countries.  
(v) The Human Capital Endowment Difference (DIFHK). The differences in human capital 
endowments between countries, calculated as the difference in absolute values between wages 
in Italy and corresponding partner countries k’ in industry j, are expected to be positively 
correlated with intra-industry trade if of a vertical nature (Flam and Helpman, 1987). On the 
other hand, we expect the impact of this variable on horizontal intra-industry trade to be 
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negative. 
(vi) Trade Imbalance (TIMB). As we used the “unadjusted” GL index, which is biased by the 
degree of imbalance, in our estimations we included the variable TIMB in order to control this 
bias (Byun and Lee, 2005; Lee and Lee, 1993). Consequently, we expect that the larger the 
trade imbalance, the smaller the share of both horizontal and vertical intra-industry trade on the 
volume of bilateral trade.  
(vii) Geographical Proximity (BORD). The geographical proximity proxied by a dummy variable 
assumes value 1 if a partner country borders with Italy (otherwise 0), as high transport costs 
reduce trade in general. Balassa and Bauwens (1987) agree that distance has a greater impact 
on intra-industry trade than on inter-industry trade because differentiated products have a 
higher number of national substitutes than homogenous goods.  
(viii) Product differentiation (PD). Product differentiation is a very difficult variable to measure 
empirically because of the ambiguity and complex nature of differentiation. In the literature, 
several measures have been used, often differentiated between horizontal and vertical intra-
industry trade (Greenaway et al., 1999). Nevertheless, in our study we chose to measure the 
differentiation of production as the number of products (6 digit SA) in every 2 digit ISIC Rev 3 
industry j, both for horizontal and vertical intra-industry trade as assumed by several authors 
(such as Crespo and Fontoura, 2004; Emirhan, 2002; Sharma, 2002). Following the framework 
of Lancaster (1980), a larger degree of product differentiation is expected to increase the 
likelihood of the presence of horizontal intra-industry trade. Subsequently, we expect a positive 
impact of this variable on horizontal intra-industry trade and a negative impact of the variable 
on vertical intra-industry trade. 
(ix) Market Structure (MS). As discussed in the literature, there is no clear relationship between 
intra-industry trade and the number of firms for both horizontal and vertical trade. In relation to 
horizontal intra-industry trade, Helpman (1981) argues that markets characterised by the 
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presence of a great number of firms are more likely to generate intra-industry trade than 
markets with a smaller number of firms. For vertical intra-industry trade, according to Falvey’s 
model (1981) we can conclude that market structures with a large number of firms are more 
likely to generate vertical intra-industry trade due to the increase in varieties of different 
quality. By contrast, Shaked and Sutton (1984) argue that the number of varieties in quality of 
the same product may also increase in market structures with a small number of firms. In 
conclusion, the impact of market structure on horizontal intra-industry trade is positive while 
the influence of this variable on vertical intra-industry trade is ambiguous. 
(x) Regional integration agreements (RIA). The variable RIA has been measured as a dummy 
variable that assumes value 1 if two countries belong to the EU, and 0 otherwise. Empirical 
evidence on intra-industry trade has shown that the level of both vertical and horizontal intra-
industry trade is usually greater in economically integrated areas such as the European Union, 
as shorter trade barriers between two countries encourage intra-industry trade. We thus expect a 
positive impact of this variable on vertical and horizontal intra-industry trade.  
The variables used, their expected signs and statistical sources are defined in Table 3.  
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TABLE 3 – Variables and Data Sources 
  Description Source Expected sign   HIIT VIIT 
DIFYP 
differences in absolute value in GDP per worker 
between Italy and partner country k’ in industry j 
OECD: STAN - + 
DIFY 
differences in absolute value in GDP between Italy and 
partner country k’ in industry j 
OECD: STAN - nd 
SIZE 
average size calculated as average between Italian GDP 
and partner country k’ GDP in industry j 
OECD: STAN + + 
BORD 
dummy variable with value 1 if partner country borders 
with Italy (otherwise 0)   
NE + + 
DIFHK 
differences in human capital endowments calculated as 
the difference in absolute values between wages in Italy 
and corresponding partner countries k’ in industry j 
OECD: SSIS - + 
DIFRD 
differences in technological intensity between countries 
calculated as the difference in absolute values between 
the percentage of R&D on GDP in Italy and 
corresponding partner countries k’ in industry j 
OECD: ANBERD - + 
PD 
Differentiation variable of production measured as 
number of products (6 digit SA) in every (2 digit) ISIC 
Rev. 3 industry j 
NE + - 
MS 
market structure calculated as number of firms in each 
country partner k’ industry  
OECD: SSIS + +/- 
TIMB 
trade imbalance variables calculated as absolute values 
in the ratio between trade balance and total trade 
between Italy and each partner in each industry 
EUROSTAT - 
COMEXT Intra-
Extra EU trade 
- - 
RIA 
dummy variable with value 1 if partner country k’ is part 
of the EU (otherwise 0) 
NE + + 
 
4.3 The estimation results 
The empirical findings on determinants of Italian vertical and horizontal intra-industry trade are 
reported in Tables 4 and 5. As discussed earlier, we estimated two models: a Tobit model 
(columns 1 and 3) and a logistic function estimated by Non Linear Least Squares (columns 2 and 
4).  
Observing the results produced by the two models, the determinants of vertical and horizontal 
intra-industry trade, as expected, are not the same because the signs and significance of 
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coefficients differ. Moreover, the estimated specifications for VIIT are more precise than those 
for HIIT.  
Starting with vertical intra-industry trade, we first of all notice that all variables have signs 
consistent with theory and are highly significant; only DIFYP and MS are significant at 5 per 
cent significance level (column 1 Table 4). Consistently with Falvey’s (1981) and Falvey and 
Kierzkowski’s (1987) and Flam and Helpman (1987) models, the positive signs of the 
coefficients of DIFYP, DIFHK and DIFRD indicate that the intensity of intra-industry trade 
increases when countries are less similar in income, in human capital endowments and in level of 
technology. Moreover, in line with the theoretical larger market size models, participation in the 
regional integration process and geographical proximity are both found to enhance intra-industry 
trade.  
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TABLE 4 - Determinants of vertical intra-industry trade 
 
(1) (2) 
Expected signs 
  
Coefficient T-statistics Coefficient T-statistics 
  
COSTANT 
0.2541 
 
(18.09)*** 
 
-1.1314 
 
(-11.65)*** 
 
 
DIFYP 
0.0270 
 
(2.14)** 
 
0.1438 
 
(2.00)** 
 
+ 
SIZE 
0.0003 
 
(2.16)** 
 
0.0031 
 
(3.94)*** 
 
+ 
BORD 
0.0787 
 
(5.73)*** 
 
0.3385 
 
(4.75)*** 
 
+ 
DIFHK 
0.0025 
 
(5.09)*** 
 
0.0145 
 
(4.82)*** 
 
+ 
DIFRD 
1.2374 
 
(6.98)*** 
 
6.6406 
 
(7.05)*** 
 
+ 
PD 
-0.1573 
 
(-9.21)*** 
 
-1.2641 
 
(-9.57)*** 
 
- 
MS 
0.0012 
 
(3.04)*** 
 
0.0053 
 
(2.04)** 
 
+/- 
TIMB 
-0.2459 
 
(-20.03)*** 
 
-1.6221 
 
(-19.04)*** 
 
- 
RIA 
0.0604 
 
(8.05)*** 
 
0.4788 
 
(7.09)*** 
 
+ 
SETT16 
-0.1488 
 
(-7.08)*** 
 
-2.0026 
 
(-3.48)*** 
 
 
       
Log Likelihood 994.749    
Wald Chi(2) 1290.68    
       
F-statistics   444.23  
R square   0.809 
 
      
Numb. obs.  1232 1232  
* significant at the 1 per cent level; ** significant at the 5 per cent level; *** significant at the 10 per cent level 
 
Regarding the positive sign of DIFYP obtained in this work, it appears to be in contrast to the 
results obtained by other authors who have used exclusively country-specific variables (such as 
Aturupane et al., 1999; Clark and Stanley, 1999; Greenaway et al. 1994; Greenaway et al., 1999; 
Reganati and Pittiglio, 2005). In this specific case, the result contrasts with the one obtained by 
Reganati and Pittiglio (2005) in their multi-country analysis, in which the authors assumed that 
the absence of heterogeneity between Italy and the OECD in the same period (1996-1999) was 
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reduced to increase the per capita income difference. These considerations confirm the need to 
control the effects of the homogeneity hypothesis. 
The positive sign of the coefficient of market structure indicates that those characterised by the 
presence of a large number of firms feed the vertical intra-industry trade along the lines of 
Shaked and Sutton’s model, and contrary to Falvey and Kierzkowski’s (1987).  
The only two variables producing a negative impact on intra-industry trade were the 
differentiation of production and trade imbalance in addition to SETT16, the dummy included in 
order to avoid possible distortion due to the fact that sector 16 – Tobacco - was characterised by 
a prevalence of homogenous and non-differentiated goods.   
The same model estimated by a logistic function by NLS produced the same results in terms of 
signs and significance of variable. The only exceptions regarded the variables of size and market 
structure which presented signs consistent with the theoretical  framework but with different 
coefficient significance.  
The model re-estimated using HIIT as dependent variable (columns 3 and 4 in Table 5), did not 
produce very encouraging results. The results of estimations were less robust than those for 
VIIT, both in number of significant variables (that decrease) and in t-values of decreasing 
estimated coefficients. In a specific case, the variables that were highly significant and consistent 
with the theoretical and empirical framework were DIFY, SIZE, MS, TIMB and RIA. Contrary 
to expectations, demand similarity (DIFYP) and technological gap (DIFRD) were positive even 
when their coefficients were not statistically significant. The variable Differentiation of 
production (PD) always presented an opposite but highly significant sign. Finally, the sign of 
variable DIFHK was consistent with the theoretical model but not significant.   
In the same way, in vertical intra-industry trade, the results of the analysis did not change in 
substance from the Tobit model to the logistic model, confirming the strength of the conclusions.  
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TABLE 5 - Determinants of horizontal intra-industry trade 
  
(3) (4) 
Expected signs 
  
Coefficient T-statistics Coefficient T-statistics 
  
COSTANT 
0.0454 (7.61)*** -3.3027 (-11.55)*** 
 
DIFYP 
0.0006 (0.11) 0.0693 (0.29) 
- 
DIFY 
-0.0004 (-5.64)*** -0.0069 (-3.03)*** 
- 
SIZE 
0.0006 (5.38)*** 0.0130 (4.35)*** 
+ 
BORD 
0.0375 (3.56)*** 0.5763 (3.93)*** 
+ 
DIFHK 
-0.0001 (-0.27) -0.0050 (-0.49) 
- 
DIFRD 
0.1193 (1.68)* 2.7088 (1.37) 
- 
PD 
-0.0244 (-2.75)*** -0.7676 (-2.09)** 
+ 
MS 
-0.0010 (-4.26)*** -0.0391 (-4.50)*** 
+ 
TIMB 
-0.0469 (-9.01)*** -1.3900 (-6.66)*** 
- 
RIA 
0.0179 (5.65)*** 0.8003 (3.44)*** 
+ 
SETT16 
-0.0179 (-2.49)** -0.7953 (-1.15) 
 
      
Log Likelihood 1730.6381    
Wald Chi(2) 223.29    
      
F-statistics   337.72  
R square   0.3567  
     
Numb. obs. 1232 1232  
* significant at the 1 per cent level; ** significant at the 5 per cent level; *** significant at the 10 per cent level 
 
5.  CONCLUSIONS  
In this study we have analysed the determinants of Italian intra-industry trade in horizontally and 
vertically differentiated products using industry/country-specific variables also calculated on the 
basis of information on two countries involved in bilateral trade. We specifically aimed at 
verifying how “strong” the homogeneous hypotheses between sectors of different countries 
and/or between sectors of the same country discussed in the literature are. In this study we have 
tested some hypotheses regarding country/industry specific characteristics of Italian intra-
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industry trade using a dataset that presents the advantage, absent in previous works, of 
eliminating the effects relative to the hypothesis of homogeneity of countries when we analyse 
country/industry specific factors. 
The econometric estimation carried out using two alternative statistical methods, a Tobit model 
and a logistic function by non-linear least squares in order to verify the robustness of the results 
obtained, has shown better results in terms of goodness of fit for vertical intra-industry trade than 
horizontal trade ones. Furthermore, the analysis has highlighted how determinants of horizontal 
intra-industry trade differ from those of vertical intra-industry trade, both in signs and 
significance of variables.  
In this specific case, vertical intra-industry trade grows with EU membership, neighbourhood of 
partner countries, differences in factorial endowments, technological gap, human capital 
differences and a larger number of firms. On the other hand, the VIIT will decrease with an 
increase of trade imbalance, differentiation of production and size. These results confirm the 
theoretical hypotheses from international trade models with vertically differentiated goods, both 
with monopolistic competitive structures (Falvey, 1981; Falvey and Kierzkowski, 1987; Flam 
and Helpman, 1987; Stokey, 1991) and oligopolistic structures (Gabszewics, et al., 1981; Shaked 
and Sutton, 1984).  In relation to the horizontal intra-industry component, the share of Italian 
intra-industry trade grows with EU membership, market size, neighbourhood of partner 
countries, while it decreases with human capital differences and GDP differences, thereby 
confirming theoretical propositions coming from monopolistic competition with horizontally 
differentiated products (Krugman, 1979; Helpman, 1981; Helpman and Krugman, 1985; 
Lancaster, 1980;) and with trade imbalance. Market structure and differentiated production 
variables with negative signs do not confirm the theoretical forecast.  
Finally, the results obtained, compared with a similar analysis on Italian intra-industry trade, 
have shown signs of how strong the “homogeneity” hypothesis is in explaining the determinants 
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of intra-industry trade. Nevertheless, only an in-depth study on a larger number of countries over 
a longer span of years might help us verify the robustness of our results.  
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